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(57) 

Wm&m Fe, Co, ^JStc^MRO^O*^ 
A/C <Fe, - . Coa > . M r O, Offl^S4WU, 
^StE^M«, A K B, Ga v S i % Ge, Y, T 

i, Zr, Hf, V, Nb, Ta, Cr, Mo, W, R 
h, Ru, Ni, PdSCXP t**6tt4i¥^6»J?Sn 

a = 0. 05^0. 65, y=0. 2^9at°/o, z = 
l-12at%, y + z^l5at%, *>o x = (10 
0 - y - z ) at %%mtc? 0 tt«UttK> t£AttS5 
0 nm£jH*fcl>b c cffl**tBiOr, I£bcc*B« 
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[Htftai] Fe. Co. ^IS7C^MRC/^0€r# 
WfFe.-.Co.l.M, O, ©ifflj£5$£WU 
mrfa^7C*M». Al, B. Ga, Si. Ge. Y. 
Ti. Zr. Hf. V. Nb. Ta. Cr. Mo. W. 
Rh. Ru. Ni. Pd&tfP t #>6fc£S¥*pP>jliR;* 

tvfc i -3XBc ne> J: *3 0 . 

a = 0. 0 5 — 0. 6 5 

y = 0. 2~9at%. z=l~12at%, *>-)y + 
z ^ 1 5 a t%. 

x= (100-y-z) &t%&ffitcL. 

tliLT. igb c ctB*{CfjfB^)S5c^M<hBuiaKJRO 

[if #35 2 ] nxm 1 4ciaig<Dt)ciSffi®(c*s^-c. 

[ft ^31 3 ] fff3fcJI 1 X«2 £ia$S©i*8Bffl^{C:te<,> 

r, 
r. 

1i&iE{8WiaJ8tt. SSILD. ^SSD<tL-fc<t#{C. L 
D*55 0 nm*ji. (LD/SD) > 1 ©M<&£« 

[it ^6 ] wmm 1 5 ©u-rftjwciBis©©;® 

14M«:*ji»-C. 

Sl£iW8f$M©1I§iJtJgtn#5 0 nQc m^fSA&l^. 

[gf urn 8 ] 1 ifih 7 (D^rtifriczffivmm 

F. 

[000 1 ] 

^ (^) FCc«ji«:fflt>.5.c<t*i-c#S5itt*t 

[0002] 
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[S£*©SJf5] ^iSli^tt©iiSiE§affigfbtcm>iS<* 

©«tt#fttc«:iBii*»&iyfc«>©«# 
zm&Z tabic . SSfi&iBi8&Jfc8ffi&W&-f 5Ci 

ffi-C^fiSSn/tN i,,Co !0 , Ni,« Fe,,f 

BstJl-1. 6T IgT*-5?t. 
10 [0 00 3] #H¥-1 0-9 5 4 5-Sf£f$gK:*s(,> 

-C«. C oN i F eKteC^rS«JSB^?BSB s£2Tjfi 

[0 004] iC5t. iiSt^lPfia^fgSB s^Wf* 
M^il/T. -jmc&^-OUh (Fe-Co)«i%4 
*ifll6nri>S*s, 2T*®*£J:'5&]i!l>IS«]6&ll?g 

sb s ttezmf&mm-eimmtiLzm zc t&mto-cm 

20 m«, tS^l 1 - 1 2 1 2 3 2-?t&#8&£ 

(F e. N i ) frhteZWfeikmm&LfcVmtCte^ 

[0 00 5] C<D#;Sat§*ff *^-C«. *£HK©T 
•=ErA<7 7 X*B££jjS-rSfctf>tC. 2 0 a 1 %JJLh©#88 

g-C*SC<b*iiSSnr(,^o 4C5* 1 . 2TfcLb©jg 

[0 0 0 6] £->t. 2T&.±.<DWSl<>8fflWmsmB s 
[0 00 7] t$gfl¥9 - 1 1 572 9#^fg«l*J 

[0 00 8] 3 B^tCfflfiS^^lt. vol.2 4 

(2000) p. 69iTra, mi&tp-eoymmwMicz'omi'E 

40 3WcFe-Co-A 1 - O^KHLrliD etlTO 
?ti% 1 0 a t 1 2 a t %lcftmLtdm&7C%i 

[0 00 9] !^¥10-2 7 0 246# 

2&tcts\,>Xte. S*ttfi8l?Hk>2 0O e. IttSKp 
>50nQcm. ®f0«m?B@[Bs> 1. 6T*WTS 

so 5 0 u Q c mW±«:jl5«?)-5fc«!>{c««tt7£SJlim©^» 
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[0010] 

[00 11] ic^r. C©<fc5fcjiBU>^#iW8tt io 
MtCiSSft*©^ fe&ffl©^^ KK*hr.5&lA> 

s©itragfitas§W:Km>, iaisffl©®^-^ Rc«_kiB 
CD J: i 5J&e8m#«*^*3ns*^t , *s. 
[0012] ±S©J:5«:»cJSttlB«:?St>fiiWSamffiS 
b s **rf£c £*s#ie>6ti*<Df*. AttftieAtc^je 
t,r»mfeii^#^©#i£#sa^siKt-r s fc«>r& 
s. 

[0013] C©l)C»tt«tt:3-/Jl/K:,fci)»£S 

*. 

[0014] jfi¥©#b^ia^es©*i*n«c# 

UlT <t & 0 iSmffiK: «fc ^5fe i> # S US £ & •& . 

[0015] &te. C©J:5CC»^^-c©ltfiCi# 
[0016] $mm<DJ># i>r-t -f-^v K(C 

WttuZ. 40 

<bt>. 

[0 0 1 8] -e©fcS?>K:. -OWt-ff^v Kffl©«C 

«ttM». ^©fiaait^A^©ciett*(i^ 300 -egg 
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■vmm&ism s n * j: 5 *r 0 -c c > * c t 

[0 0 19] iot. 0UX.(:mH¥5 - 1 485 95^ 
0 0-7 0 O'COf&Hm&r^Xis*) . GMRcDD-K 
K©l8@1*tt<tl,T«ga»§!j^#tt*#{t3 

[0020]&fc. c eTfl^ i, rt» 

^L/c#P§2Fl 1 - 1 2 1 2 3 2^«©fc©<!:S<K© 

3*1*. C©J:5K5 0 0~7 0 0'C©1SSS-Ci!c«&«: 
tB£ 6 ft Si*$£tltc c ©fig«c*f S rSteftx * 

[0 02 i]«±. ift^Lfcic^A^we^cCJr^cc 
5fc£K©g3R#*9. c*ifc*ticc:-re©«g«6-caj8 

[0022] *^«±I2©J: 5 &tfefc©l#i»«:££*-C 

>3c3*ifc4>©r*»). mmmmmmm.B s a> 

[0 023] 

*fc»<D*«] ±n&man#m 1 tee 

tS©*fl<. Fe. Co. #«7CjRMSW»3RO*^-C 
(Fe,-.Co.),M, O, ©jfifS^*WO. S9I2 

^jlTC^Mti. Al. B. Ga, Si. Ge. Y. T 
i. Zr. Hf, V. Nb. Ta. Cr. Mo. W. R 

h. Ru. Ni. PdRtfP t e.i81R<* ft 

fcloXttc<ae><t0J&-5^-C*f3. mrfBfflfiS^i. 

a= 0. 0 5-0. 6 5 

y=0. 2~9at%. z = l-12at%, *ny + 

1 5 a t%. 
x= (100-y-z) 8it%%ffitcL. 
*Sjyiii$tt. ^&S5 0nm4i^b c cffl^i 

[0024] *Dcfi8ttJStt. F e C o *±fiS^<t L/, ^ 

H7c^M<to*^wr*^iatt7c^-c«fiKsn. c©# 
s^Tc^a* 1 5 a t %\ucrt tJjeo^ft^jSfc-rj: 
^«cji5RS-rs<!:2. 1 7*i&7Lz>&'>tmi<>mm3m 

[0 02 5] -€-l/-c. fB5j?^2«:3eS£©in< . m^m 1 



C4) 

5 

mz «cia«s©in < . mm 1 x« 2 icsmowmtmic 

[002 6] :«H8ffla«. Lt^^ttaS^H k.£ 

^^fcflEtxros. 10 

[0 02 7] »*£4CC!B8<Daq<. I9^2X 

[0 02 8] fjWS®5CCIBf£©an<. SI#Jg4St 

JS&SDiLfctfcCC. LD*i50nm*i, j!p-?(L 
D/SD) >l©B9&£iftfcT1iffi£LT^re£.£. 
[0029] *S*«ttl®«l^*>6-lffi8mSI:£1«fe=&fii 

Sfcffliffl^^w-rs. 20 

[0 03 0] Sfc. flWSf 6<c!2tS©an<. HH0|1«> 

[003 1 ] #i»sB1*i:Jg«. SE^fc^^iSc^ifDfia^SB 
SB s *mTifiWSi.ttmtji&5 OuQc mWTi 

[0032] ff*^7 {CfBiS©iP< . ig&S 1 rt> 30 

[0033] mmmsmis. mmx-m^zmstcw 
, -e-©±T©4>&< t i>-7>r-m®(DMvmzmm 
U ^^^^©©^ttMirac-fct-et*,, 
[0 0 3 4] S6«c> Ut*B8«:ia*S©$n< . flMQHi 

^^ti^f *:7&&©&«S5fcJ3^{cflit,>TiBI§yf© 
[0 035] 

[0036] #£S9J©#;6Bfflg«. &F e . ="<jW F C 

o. £m7c%kMmmmofriiWi&2ti. (Fe, . . 
Co. ) , m, o, ©iSfiS^-eissn-s. so 



^2002-309353 
6 

[ 0 0 3 7 ] firiB^ISTC^Mtt. AL B. Ga, S 
i. Ge. Y, Ti. Zr. Hf. V. Nb. Ta. C 
r. Mo. W, Rh. Ru. Ni, P d&tf P t frfott 

[0 038] ilBiffl^*© aMx, y . z «TIB© 

[0 039] a = 0. 05-0. 65 
y=0. 2~9at%. z = l-12at%, 4>"5y + 
z^l5at% 

x = (100-y-z) a t% 
c©±5K^3ft£SttK1*fe«tt, ^©itSiyiiSitefct,* 
re fl B aSI5 0 nm*ffi*fct,>b c c*B££*a<fc bT, 
i£b c ctBtp«:BffiB#ii7ClSM<!:BuiB^0 4*l@^L/ 

[0040] *ur. c<ommmu2. 1 

<fc 5 &iSl>fiS#018J&ffigB s SrWT £ i HSGMiftifSS 

[0041] t-r, *^<o*wim#±a&Bis&xto 

[0042] *m&Wmm<Dm3ZK. <fc 9 . £WS©F e 
i-.Co.T, a = 0. 0 5 ~ 0 . 65 ©ffiBJf t & 
5iF eCo©27C^©iaffla^SBaB s**2. IT 
JWTift-afc. CftKM-O0DW*15at 
%&L±.t?Z>t, J*S$iptt5 0aQcmfcO:©<B<!:& 
£#g§fa8&*f8gB s «5 65CffiT-r £. £Jl7E3?M© 
S$flDS©K?FW: 9 a t 0 . ^0©mtt«©K# 
« 1 2 a t %-C*>^„ 

[0043] S/c. ^7CSgM©S*5 0 . 2 a t 
ffl. ^0©S*51 a t%*«t/«tS<!: t SB»S7?tt© 

[0044] «T. 3 ?.CC^W©»:aaf4l^4 L/T^jl 

ssMi i,ta i zm^-rcm&vmfcM&fnh'c > -e© 
[0045] mmm<Dm&&mi<z. Fe.. ,co 

c . 2 MM (a t%) <h. M-Oil/tA 1 a O, 

( A r ) ©*©«A«C <fc 0.01 CC^-T ± 5 ft&IBSIB 

h*©A 1 2 O, mm* 1^-1 0a t%r 

B#©E*Jtt0. 2-0. 9 Pa. r^=f>J!/^«tS«5 
0 s c c mi Lit. 

[OO46]01©RF?y* huy^v^Wrc 
». 1 «s&4EL/«c«>6 K 3 (c»W 6ti/c^?L 
4©T*^WW{cjijS-r-S. ^©B8(c*-y* h2^e> 

[0047] ±IBF e C ofiHEt4f»3SK:^^r«C oJS-T- 



Jta£a = 0. 0 5~0. 6 5St^jt3tte»^l,» 

RbtcA i im<Dmmo±<b&mwi<m <m-o> <t«& 

[0048] 36«C. FeCoM^i-y^4Ar 
+ O z S-^^tp-CSJEtt^^'-v f i Lfct&&. F e C 

[0049] -xic. *i%mfc±iam2-etc.m&<D*®. 

H4 (FeCoAlO) JgtCOt,>rTiB«:iiVr. 
[0 050] CCt, S8^,«H4©iW5£{c«^Sli^?4MfiBl 
^Jft (VSM : Digital Measurement systems; Model 1 
660) tSt^K.B-HfV-^ b I*—* (shb B-H curve tra 

ceno9) z&mL. mmmmimimiSH-mtcz'jmM 

Ltc. 

[0051] mmtftizc u-k am^m^xxmmm 

XRD RIMT-10O0) ftitC. f&frft 20 

«f«. x.*>\s*?fmmxmmS; (EDS : oxford tt 
M) RVn^n-^-rJ tUTi-v-iy (EPMA : 
X A -6900) K-fcOtfoifc. KOttSMfiSB 

mMmm^-Bmm (tem: g*m* jem- 2000E 
x) zm^-cmmutc. ttc t&ttRu&RvMi&v 
m&ftmm*x*.)v*-ftWix&fttfE d s *miK c 

©£ Scorns 3 n m 
[0 05 2] 02«. *&fiB14Jg ( (Fe, - » C 
0. ) , Al, O, (a = 0. 2.x=100-y- 
z ) ) <C*sVZmQWM®g.B st (A l+O) #Wfi 30 
MX£©M&te-ol>r^L/d3T&S,, C©02«fcr>Ct 

mmmm®mBs<o (a 1 +0) #wsMX(c*t-r-5,<& 
fmtmmvsz. fit/. MXB±Easss;K*jwa 

(y + z ) -CAS. 

[0 05 3] a2KjnTJ:^CC. g&fDSB3f!3gSfB s tt 

(A 1 + 0) tfflMX* 1 5 a t%4ai5i2. 1 
TjyTiSco-Cl^S. J^-C. Dfl&ttrafr© (A 1 
+ 0) ^TSMXiil 5 a t%*^%t^^{Cff5fiS;-r 
S C <!: * Z> C t WmV & £ . 

[ 0 0 5 4 ] 2 /c. 03 i*±imW&miCisttZtmin. 40 
pi (A 1 +0) MlMXt©Wii"l>twlfca 
■C*S 0 C©03{cj: DtbSBKp© (A 1 +0) $Wfi 
MX (C*t-r *fiSc#tt«rSHSTi> C i^-C* -5. 

[0 05 5] ®3tCfr;T£>)lC> Jfcfi!np« (A 1 + 
O) &m&MXifil 5at%J:0<g(,i<!:5 0MQcmJ: 

■jT. J£fit*p#5 0tfQcm*^<!:&SC<fc£i£ST 
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[0056] iC^-C, Al <D8SJjn«. ®MO<Dmi}Q£ 

v bmmm&mB s ^aTs-a-ifflia]* 1 ^^ 

T. A 1 iK^O©S^W]«aS%<3 . S<r9at 
1 2 a t%Wg.t-?ZCLt)mitl>^, 

[0057] s hie. mA\t±Msmm^icr>^xmit 
^ffcfrfrrs^ofcfiaaatfjH c et. (ai+o)§ 
wimx t<r>m%i:mbx 

[0 05 8] 04K.fc.5t. A 1 t^Otfj&RSSJnn?* 
6©i t,fct§£{C4al,»Ttt. m®3jH ce = 60Oei 

Si^#^fii<k^^„ ta>u a i tmmozmtofz 

iHce=l 0OefMS*rfi«$nS. 

[ o o 5 9 ] <fc -ox . a i <tK^o©^fln*s*»(estt)^ 

©»S8tt«r»#TSC itC^L/r^.SC iJ&ifgiS-C* 
S. 

[0060] #&9J#^C J:*tMttc J:* t . #Sc8B14 
jaccfct>Ti|!ciStt©K#4f#^fc«)tC^^A 1 
0©^flDfi«. &*0. 2at%. 1 a t %fmx$> 
•5. 

[0 06 1 ] oS-JC. S5«^#cHtt)g«:fi£KLfcil 
f£. SO'2 2 0*C-C«J«!iaU^©Fe, ,. ,Co 
... s A 1 o . . O,. „ ©ttfiS'&Wr-S.ScSlffiH* 

[0062] 05 (a) izismm&<om&. 05 (b) 
«2 2 0*crf»j!aaL)t«^*7nL.-ct>s. &tc. #0 
«:*j^-ca8[fbBSifil!^lfi]©*i^*HA. 8KfcS£tt#fa 
©*§££ E A-CSt/Tt**. 

[0 0 6 3] 05tC«fc»3. «lffii«3 0 0-C*i© 

&<£^>X&ffi&£)\\chifim4 0e1»t>m\. 30e 
K3&J>0T(,>£. S*l4I#Hk«5 0Oe*>6 

4 OOei&ofc. 

[0 06 4]^LT. fiSfllfiS^ffiaBsfCBgLrti^ 
Bs¥#05 (A) (^^^^^2. 32TT*!), 
mSMS (B) CC7nr<i:^K:2. 3 5Tift-5fc. 4: -3 

t\ ^a*sw-c4>«§ifasa^®aB s ««tjf*t»«s 

^Jfttlf 5 t*^«f 

[0065] *mm.mc#ii;xm3 o o °csr©s»«i 
a*tTofcic5^©i(gm*#/c. ttzt)*,^ 7m.m 

fflR«3 0 0*C3E-C©^^tt*WOrt,»*Ci*Sg 

[0066] xmmmvm-rmmvmixmfBxm^zc 

i*>^6r4,S*5. 3 6CCffe©SaES»i|Sf<!:iffl^-i±-Cffl^ 
SCife^pJtl-C^S. 5 etc, ffe©Saffi&ig?J!b 

[ 0 0 6 7 ] 06tt. *®CiattJ@*^)li L/fcti^i. 
C©fi:fi8tt)g€r^tJa@^<!:0)tti^{C-5l>-C. ffiftS 
S#^|Sl-C©SiS^H c e Zit&LXfikLtcmXii>Z. 
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C0 06 8] 06«c*}t»r. ±*>6jibk:. <$Ramz& 
Batess© (a) . axommmmtemumims® 

(B) {CttJGBCfc s„ 

[0 069] ®«#$Kfi8fflg©±gi5Ct>K- 7D -Y N i F 

e **v*t ox mm&totcmet-ciSbz. C©®KOI,» 
x\zimm.wkV2 2 o-cxmmkm&Ltcm&D&tK. 

[0070] ffi(i*icfi8ttK©TSI5K:, X/n- vi")>if 
mx&fiZLtc'-i—vaJN i F e £/fHMSJlJ&<t Ufc*§ 10 
£\ ®K@«:*fL.-C/>-— 7PYN i F eO&m^ML 

O-f N i F e&mmci$&Xi)bZ. 
[0 0 7 1 ] 06tt7KT<fc5K:. A-7n^NiFeI 

tsci #8tig-c # 5 . 

[0 07 2] 3€>{C, *ll«:o(,>-C^Lfc®<!:©©lS-^ 

<sMx<Dmxmvmm& a e. s t t & #*» 20 

[0 07 3] CC-Cffll^c^-va-COfS, Mi«C o 
ZrNb. CoNiFe. FeAlSi. CoFeB. 

f e a 1 om(DmB.&mzmi>x bmmuzwtw&z&.m 

■fZCt&XSZ. 

[0074] c ©«t 5 temm<D®mttTt&mic&f? l 

fcfcSJfflB&K (FeCoAlO) ©*£Jii2[6Jl*fe©^b 

i. Ta. Cr^*fflt^cJ«^K:fe^K:i)c?Btt©5!c# 30 

[0 07 5] 07tt. 0. OlNOKCl^ffiOiH: 
T^-F^®fti^^L-C*s»3. Fe,oCo !0 ©2 
7C^^OlWRP = -27 0mVvsSEC, ?l& 
SfiPP = 0mVv s SECttia-C&SCHCttU 
et4® ( F e 7 t . , Co,,, a A 1 
o . e O 2 . £ ) ©ti^CCBg^SfiRP^ - 6 OmV 
vsSEC. ?LtlttPP = ±400mVvsSECS 
Si t£ *) &Wj:Wmfll&&mZtiXi,>Z. 

[007 6] fcte. ia7tf«:«. tfcUtffSW-Vl 0-9 40 

1<fe#iiI<,>£3*i&C o N i F e > »*K(c-^l>-C©T ✓ 

temmt-Brtjucmtix i> 2. c <t smbst* 5 . 

[007 7] 3 6«C. 08 (C«±EHikMO«Cttttn 
(Fe,7. 7C0,.. «Alo. • O, . ,) ©T 
EMffefcinLfc. m^mtm5 0 n maTiiotii 
0 . X8i#f©fe»TB b c c ♦BKfcfJ&T-SHlffi t- ? 

[0 07 8] *fc. H9»eocttt&jRotgjMa&tftj|i 50 
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©ISJ41?t-AS3 n m<*>{C*Jtr>TE D S «:<£») fi"J 
mutdBLl8.fttiit£mx$>Z>. 139 (A) tt&rtKoo 
T, 09 (B) «©WKoi>-C7r;l'TC>-5„ Ctl?.©! 

A^^e^i^Ki^stirtfcfc^-cfcA i tmmoic 
WKsfst-f^iasn. tesfflrtfcfcA i i^o 

©A lACfWROCDB«KS«tFeCo(Cj:&2 7C^ 
<fc 0 S^SlfiR P *HSibZ <fc 9 KfBSL r t>£ £ jfl"J 

[0 07 9] 01 0«S8ti*E|fljn-a-r{CfiH^L/ 

fc#$fc&14K£^LTinL;fcTEM&T&&. C©0 
*> 6 ifSil^BJf #lfl&i!Sjyfcl* (fiSLD S D > 

1) ZmLXteK). *o*©ISjra©MLD#Gl#itt 

D1J5 0 nm«T-C&-5. 

[ o o 8 o ] 0 i i is*mmmme>fot>oRv&yjY£m 
^ttssw h k mmmicm'j?? %ct c © c 

tfrh, C&*{C#^fiS^5itt*ifi8mS*14©-SHiL 

[0081] isfrbte&ib. ctit><Dm<DMm%.mt3 
oxio - • Tfgt?a«-5EO*7BLr*jf). m^mn 

ter¥5g:£1£x*;l,*--£3/2 Aa£<S5£U a=0 

-ox, mn&&Mmcw>>®Mmy3te<Dfrxiz*®m& 
KFecoAio) <D-mMf*.mxmmwxztj; 

[0082] IfcASoT, jren^MftKwisjUEii 
{cjS«e«J*^ttl£;*4iiDrilB«fi«jK:|gl4>«c-«U»«S 

mar e MBi^tc j: z>mm t b^-mo &i>„ 

mammzmi>xi>2>. cozzxfnrsm&iSLRvmMim 

mt£-m&im:ii&ifimmi)>htt^zftx^z>twjg. 
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(54) SOFT-MAGNETIC MEMBRANE AND MAGNETIC HEAD FOR 
RECORDING USING THE MEMBRANE (57) Abstract: 

PROBLEM TO BE SOLVED: To provide a soft-magnetic material which is provided 
with a high saturation magnetic flux density Bs, and also exhibits preferable soft- 
magnetic properties directly after membrane deposition or after a low temperature heat 
treatment. 

SOLUTION: The soft-magnetic membrane contains Fe, Co, a metal element M and 
oxygen O so as to satisfy the compositional formula of (Fel-aCoa)xMyOz, and the 
metallic element M is one selected from the groups consisting of Al, B, Ga, Si, Ge, Y, Ti, 
Zr, Hf, V, Nb, Ta 5 Cr, Mo, W, Rh, Ru, Ni, Pd and Pt or an alloy consisting of them. The 
compositional formula satisfies a=0.05 to 0.65, y=0.2 to 9 at%, z=l to 12 at%, y+z=15 
at%, and x=(100-y-z) at%. The soft-magnetic membrane has a crystal structure consisting 
of a bcc phase having a crystal grain size of =50 nm as the main phase, and the metallic 
element M and oxygen O are made into solid solution in the bcc phase. 
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